in the monoclinic space group P2 1 /c with a similar structural connectivity and coordination environments to the present compound.
Chemical context
The design of new solids including rare earth metal ions is an emerging field because of their potential applications in catalysis, luminescence and optoelectronics (Ramya et al., 2012; Hö ppe, 2009; Mahata et al., 2008; Shehee et al., 2003) . In general, the discovery of new solids is a major thrust in the field of solid-state research because of their diverse topological architectures and properties. In particular for rare earth metal compounds, the connectivity within the crystal structure becomes novel and complex as the coordination numbers are higher than for transition metals. In this regard, crystal engineering becomes challenging with non-centrosymmetric solids as it can lead to many chiral-related applications such as enantioselective separation, heterogeneous chiral catalysis or non-linear optical (NLO) effects (Ramya et al., 2012; Hö ppe, 2009; Mahata et al., 2008; Shehee et al., 2003; Halasyamani & Poeppelmeier, 1998; Sweeting & Rheingold, 1987) . Obtaining new structures with various anions such as silicates, phosphates, phosphites, carboxylates, sulfates, arsenates, selenates, selenites, germanates, borates or thiosulfates is a long-standing research area (Sweeting et al., 1992; Paul, 2016; Paul et al., 2009 Natarajan & Mandal, 2008; Natarajan et al., 2006; Feng et al., 2005; Hathwar et al., 2011; Held, 2014) . A rare earth metal can be a better choice than a transition metal as it provides many variations arising from coordination preferences, ligand geometry and valence states. The presence of two metals in a crystal structure can introduce more structural variation along with specific properties. From earlier reports, it is obvious that the design of chiral frameworks mostly require chiral fragments or chiral ligands. The synthesis of sulfate compounds with a chiral ISSN 2056-9890 framework is a challenging task that requires a particular strategy. Hence, the synthetic strategy was modified (piperazine was used, which is not in the product but supports the crystallization of the sulfate compound) and the resultant compound is a new polymorph of KEu(SO 4 ) 2 ÁH 2 O that is isotypic with trigonal NaCe(SO 4 ) 2 ÁH 2 O (Blackburn & Gerkin, 1995) .
Structural commentary
The asymmetric unit of trigonal KEu(SO 4 ) 2 ÁH 2 O contains eight non-hydrogen atoms, of which one Eu, one K and one O site (defining the water molecule) are located on a twofold rotation axis, and one complete sulfate unit. The Eu III ion is coordinated by the O atoms of six sulfate tetrahedra (two chelating, four in a monodentate way) and one water molecule in a tricapped-trigonal-prismatic environment. The Eu-O bond lengths range from 2.425 (4) to 2.518 (4) Å with an average of 2.469 Å . The resulting three-dimensional Eu/SO 4 framework is displayed in Fig. 1 . The K I ion is eightcoordinated by six sulfate units, again two chelating and four in a monodentate way, leading to a square-antiprismatic KO 8 coordination polyhedron with K-O distances ranging from 2.374 (5) to 2.830 (4) Å and an average of 2.556 Å . The K I ions form a similar three-dimensional potassium sulfate framework (Fig. 2) . The sulfate ion is an almost regular tetrahedron with S-O distances ranging from 1.456 (4) to 1.484 (4) Å and O-S-O angles of 105.2 (2)-112.4 (3)
. The overall threedimensional connectivity between the two metal cations and the sulfate anions is given in Fig. 3 . The present framework structure crystallizes isotypically with NaCe(SO 4 ) 2 ÁH 2 O (Blackburn & Gerkin, 1995) . It should be noted that the reported structure of NaEu(SO 4 ) 2 ÁH 2 O (Wu & Liu, 2006) shows the same space-group type, very similar lattice parameters, and unexpectedly also very similar Na-O distances in comparison with the K-O distances of the title compound. The previously reported KEu(SO 4 ) 2 ÁH 2 O polymorph crystallizes in space group P2 1 /c (Kazmierczak & Hö ppe, 2010) and in comparison shows a similar connectivity and respective coordination polyhedra. Computer programs: SMART and SAINT (Bruker, 2000) , SIR92 (Altomare et al., 1993) , SHELXL97 (Sheldrick, 2008) , ORTEP-3 for Windows (Farrugia, 2012) , CAMERON (Watkin et al., 1993) and PLATON (Spek, 2009 ).
Figure 4
Three-dimensional node connectivity of the title compound. Green, cyan and yellow spheres represent the Eu and K sites and the SO 4 unit, respectively. (Farrugia, 2012) and CAMERON (Watkin et al., 1993) ; software used to prepare material for publication: PLATON (Spek, 2009 ).
Potassium europium(III) bis(sulfate) monohydrate
Crystal data Special details Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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